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Background/Purpose 



At approximately fc4S am Eastern Daylight Time on Tuesday, September 1 1, 2001, a 
cojnmerciaj airplane crashed into She north lower of the Worid Trade Center complex in 
York City. Initially, the severity of the incident, the number/a of people involved, and the reason 
for the trash all unknown. Shortly after 9:00 AM 7 a second plane hit (he south towyr of the 
World Trade Center, The south tow fa* of the World Trade Cenier collapsed, followed within 30 
minutes hy the north tower. Reports indicated that, at approximately 5:30 1>m a third tower in the 
World Trade Center complex.^ Building Number 7, also collapsed, Wednesday evening 
September 12, another building within She World Trade Center Complex colJap&ed, 

The collapse of these structures, particularly the worth and south towers, rdea&tid massive 
amounts of dust arid debris that covered lower Manhattan, Residents were evacuated from many 
areas south of Canal Sirastit. 

Almost immediately aftor tho planes crashed into the World Trade Center Towers, the Division 
of Toxicology (DT) of the: Agency for Toxic Substances and Disease Rsgistiy (ATSDR) 
implemented emergency response procedure (e.g,, the AT SDK emergency coordination center 
way manned 24 hours a day). In addition, ATSDR 1 3 Division ofHeafth Assessment and 
Consultation (DHAC) staff was placed on alert to help with the response to the terrorist attack. 

On September 14, 2001, the DT Emergency Response? Section contacted DHAC aacf indicated 
that the amount of environmental .data and information that would be generated by tbe U.S 
Environmental Protection Agency (EPA) and others would require a long-term (eg,, months) 
commitment by ATSDR. General ATSDR operating procedures dictate that DT responds to 
short-term emergency response activities and DHAC is responsible for long- term public health 
response activities. With the request frotn DT, the day-lo-day management of the ATSDR World 
Trad& Center response was transferred from DT to DHAC Thts Close-Out Report summarizes 
the public health activities thai DHAC conducted to assist New York City in their World Trade 
Center recovery efforts. 

On-Site Support 

On September 16, 2001, to better facilitate communications and the exchange of sampling data 
between BP A Region II and ATSDR Atlanta, DHAC sent a technical staff person to the EPA 
Region Edison, New Jersey, Office. On September 22, 2G01, he was replaced with a different 
technical staff person. Then, on September 26, 200 1, deployment of DHAC' technical staff to the 
EPA Edison Office eudect because ATSDR Office of Regional Operations {ORO) was abb to 
provide additional support to the ATSDR Region H office. 

On September 26, 200] , the New York City Department of Health and MeniaJ Hygiene (NYC 
DOHMH) requested ATSDR's assistance. Specifically, NYC DOHMH requested that ATSDR 
provide on-site technical support to interpret the environmental monitoring data collected, assist 
with developing public- health in formations J/educat tonal material, and assist in providing 
tecfmifcal information to the New York City public during public meetings, Thi& request was 

1 



routed through the appropriate federal response coordination functions and was tasked to 
ATSDR by the Federal! feieigcncy Management Agency (FEMA), which provided funding to 
cover the (ravel expenses of" the ATSDR technical staff deployed to NYC DOHMH- Because 
part of the mission was to assist in the development of health educational material, the ATSDR 
Division of Health Education mid Promotion (DHEP) technical staff became part of the response 
team. The on-site technical support to NYC DOHMH continued through June 28 h 2002, 
Appendix. A contains a list of the ATSDR staff that participated in the on-site- technical support 
and dates of their deployment either to the EPA Region II, Edison, New Jersey h Office or NYC 
DOHMH. 

The major public heal* action that the; on-site ATSDll technical staff helped NYC DOHMH 
with was to implement the Ambient and Indoor Sampling for Public H&altk Evaluations of 
Residential Areas Near the World Trade Center ( ].). The overall objective of the sampling effort 
was to provide results tipoii which public health agencies can further determine the potential for 
environmental exposures to World Trade Center coIJap&e-relaled tt^teriate and possible health 
wnplicaiioiis of the exposures. Sampling characterised ambient and indoor airborne ajrad 
potentially airborne par lidos (surface dust) in residential areas of lower Manhattan from the 
collapse of the World Trade Center. Sampling of residential units occurred from November 4 
taough December 1 ] f 200 l t and was conducted by U,5, Public Health Service commissioned 
officers detei!ed to NYC DOHMH with ATSDR on-site technical staff 1 doing the project 
coordination (e.g. r helping recruit building owners and residents to participate in the 
investigation providing logistical support to the sampling team, and assuring coordination with 
ATSDR Atlanta staff and The sampling team). The fmaf report for this investigation was 
prove ded to the public on October 4 h 2002 (2), 

The ATSDR staff deployed to NYC DOHMH also prepared technical briefing papers on various 
issues that weE"e used to prepare for community outreach activities and assist NYC' DOHMH m 
responding lo press inquiries. Appendix B contains examples of these technicd briefing papers, 
which were Frequently co-developed by the Atlanta-based ATSDR World Trade Center 
Response Team (see discussion under "Reach Back Support"). 

Reach Back Support 

With die transfer of the day-to-day World Trade Center response operations from DT to DHAC, 
a team of DHAC technical staff was fonned. The loam was responsible for reviewing and 
evaluating the environmental monitoring data, determining what public hcailh actions are 
needed to address the need? of New York City, and providing hxhni.cal and logistical support (o 
the ATSDR. technical staff deployed to NYC DOHMH. Duruig She first 4 weeks after the attack, 
DHAC staff provided 24-hour, 7^day-a--week coverage (Appendix C contains a list of the team 
members and the duty roster for that time- period). The technical staffs inter potation of data 
was provided verbally to EPA Region II and other federal, state, and local governmental 
agencies during conference calJs thai NYC DOHMH conducted (daily 7-days-a-week eafl irom 
S^lember 1 3 through October 5 > 2001; daily working day calls from October 5 through 
October 31, 2001 ; and weekly calls from November 1 through December 3 1 T 2001). The 
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complete team met every working day (Monday througfa Friday) from 9:00 -15:00 am to discuss 
technical issues and to assure appropriate coordination of activities, 

On October S 1 2001, 24-hour coverage was discontinued '111* decision to discontinue 24-hour 
cov&ragG was based upon ambient monitoring data that indicated that the levels of contaminants 
from Tho World Trade Center had reduced to a point that it was not necessary for ATSDR to 
provide hrteosive technical staff coverage. In addition, fhtf number of ATSD.R Atlanta staff 
assigned to the World Trade Cenier rfc&ponsG was adjured as outlined in the plan contained in 
Appendix D. 

It was the m Embers of the adjusted ATSDR World Trade Center Resjxwse Team that developed 
the sampling- plan itaed during thtAmbi&it and Indoor Sampling jar Public Heahh Evaluation 
of Residential Areas Ne$rih# World Tmd& Center (I). This team provided the necessary data 
interpretation and were the primary authors of the Final Tech?uca! Report- of the Public Health 
Im*estigatio?t To Assess Potential Exposures to Airhomv and Settled Surface Durf in Residential 
Arms of Lower Manhattan (2), This sampling effort was the first to characterize indoor 
conditions in lower Manhattan residences . The final report was abased to the public on 
October 4, 2002. 

One of the major logistical support activities that the ATSDR Worid Trade Center Respite 
Team provided NYC DOHMH and the ATSDR technical rtafT deployed to NYC DOHMH was 
the plotting and generation of geographic information system {G1S) maps. These maps depicted 
the various monitoring locations and the results of the air-monitoring program around the World 
Trade Center. These GLS maps were used dtmrig community meetings that NYC DOHMH 
conducted with the deployed ATSDR tcchfttcal staff. In addition, the ATSDR World Trade 
Center Re$|>onse Team provided NYC DOHMH -with various draft fact ahoets and technical 
briefing papers For example, draft fact sheets were provided that discussed asbestos awd the 
NYC DOHMH/ATSDR residential sampling investigation and a draft technical briefing paper 
was provided on particulate matter (see Appendix E), NYC DOHMH and this deployed ATSDR 
technical staff used these documents and others to prepare for the various community meetings . 

Beside providing direct technical support to NYC DOITMJi, DHAC participated in the federal 
Environmental Assessment Working Group, Officially, formed on September 15, 2001, the work 
group was co-chained by the Department of Health and Human Services (DHHS), BPA H and the 
Department of Labor, The director of DHAC was the DHHS chair to the work group. The 
purpose of the group was to coordinate public health and occupational sampling and data review 
among the three federal agencies En support of the New York City Department of H&attb and the 
New York Stale Department of Health. The group m&t via conference calls (daily 7-days-a»week 
cali from September 13 through October 5, 2001 ; daily working day calls frora October 5 
through December 31, 2O0i ; and then a vveekiy to monthly call front January 1 through 
October 13, 2002), The Environmental Assessment Working Group's primaiy accomplishments 
arG ttnif following: 

o reviewed and implemented monitoring plans, 
* reviewed and interpreted sampling resuilE, 
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* archived environmental samples, 

* establishing airborne asbestos action levels {see Appendix F), and 

* establishing and maintaining a centraiized database of ail enviroiuneMal sampling re&ults, 

r ITie activities of the federal Ettvirojimentaj Assessment Working Group led to the ATSDR/NYC 
DOHMU proposal to develop and maintain the World 1 Fade' Center Exposure Registry. FEMA 
lias provided funding so tha* live World Trade Center Exposure Registry can be developed. The 
Regi&tty will track the health of participants to determine if their exposes to smoke, dust, aM 
airborne substances around the- WTC site may have short- or long-term impacts oe their physical 
health- Additionally, the registry will track the mental health of the 100,000-200,000 persons 
anticipated to be trolled in the registry. 

The federal Environmental Assee&ment Working Group was also instrumental m the formation 
of the- EPA Region ff Task Force on Imloor Aix in Lower Mattiiattai] and the Hew York. City 
Lowes 1 Manhattan Air Task Force- Both of these task forces are discussed in more detail below, 

On February 2, 2002, EPA Region II formed the Task. Force on Indoor Air in Lower Manhattan. 
The ATSDR World Trade Center Response Team was specifically b&kvd to participate on this 
Task Forte- The Task Force and its associated Working Group were responsible for providing 
technical consul tali on to EPA Region .0 on how best EPA Region H should respond to the indoor 
air issues related to the collapse of the World Trade Center towers. The following major projects 
were undertaken as a result of the task .forces efforts: 

o sampling investigation to better define the typical New York City background levzte of 
various WorJd Trade Center related materia] & (e,g, s asbestos, fibrous glass, and crystalline 
silica); 

* demonstration project tha( e vacated the various cleaning techniques that could be used to 
remove World Trade Center related materials from residential areas (e,g., HEP A 
vacuum); 

* selection of chemicals of potential concern (COPC) to be addressed in indoor areas and 
development of air and surface &ereftttmg valuer to employ as sample were collected; 

* c] eaning of th e exteri or of a J I. lowor Manhattan bui ldings ; 

* coordinating the inferior cleaning of the few abandoned bui! dings in lower Manhattan; 

* establishing a voluntary cleaning and/or sampling program of iowesr Manhattan 
residential units. 

The ATSDR World Trade Center Response Teatn reviewed the various technical documents that 
were? generated to conduct the projects. In addition, team members were contributing authors to 
the COPC selection document (3) aad helped EPA Region II address comments received from an 
extHimal peer- review panel. 

The BP A. Task Force on Indoor Air in Lower Manhattan was stil] active when this close-out 
report, was Issued. ATSDR will continue to bur an active member of the EPA Task Force until the 
various task force projects are completed. Inler agency agreements have bee*i signed between 
EPA Kogion U and ATSDR to provide for the continued involvement of ATSDR. It is 
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anticipated that ihc EPA Task Force will complete all of its activities by the end of the 2003 
summer. 

In addition to the EPA Task Force on Indoor Air in Lower Manhattan, the ATSPR World Trade 
Center Response Tejam was an active member of the New York City l_ower Manhattan Air TasJs 
Force, Mayor M.iclrad R, Bloombwrg formed the city task force on March 8, 2002. The task force 
was charged by the mayor to coordinate the response of the oily agencies and i:o establish ft 
complaint and [Hfoitaation phone hssc about environmental issues in and around the Worid Trade 
Center, The City Task Force held weekly coordination meetings until June 5, 2002. 

Policy and Guidance Development 

Ici addition to being the driving force of the NYC DOHMH/ATSDR Ambient a?id Indoor 
Sampling for Public Health Evaluations of Residtftiitd A revs N$ar ihs World Trade C$nt&\ the 
A r I"SDR World Trade Center Response Team developed the tiered approach and provided 
technical support for £be development of the at [borne asbestos action levels coordinated by the 
federal Environmental Assessment Working Group (Appendix F), The team also assisted EPA 
Region il in developing draft World Trade Center health effects screening criteria (see 
Append!* G). Those draft screening criteria were superceded by 1:ho World Trade Center Indoor 
Air Assessment: Selecting Contaminants of Potential Concern tittd Setting Heal£h-Ba$&d 
Benchmark? Q). ATSDR staff was artivdy involved m the Contaminants of Potential Concern 
document, key in Ehe development of a tiered appro acb to scre&riirig sampling results, and wrote 
portions of the EPA peer-reviewed report, ATSDR team members are listed as contributors to 
that document In addition, a team member is also listed as a contributor to the* EPA report 
entitled - Exposure and Hutntin H&ftlth Evaluation of Airborne Pollution J?y?m the fVorld Trade 
Center Disaster (4). 

Strengthening the Science Base 

One of the public heahh issues highlighted by Vhc public was the need lo further explore, the 
potential for health effect torn exposure to biopersistent fibers > specifically asbestos aiw! some 
synthetic vitreous fibers (SVF), Additionally, there are potential concerns surrounding smaller- 
length fibers that may have been generated by each of these past activities, especially m relation 
to the materials ioiuid in lower Manhattan, To help respond £o these issues, the ATSDR World 
Trade Center Response Team requested ATSDR *s Division of Toxicology (DT) to develop a 
"while paper" on the Health Effects from Exposure to Fibrous Glass, Rock Wool or Slag WooL 
Thai white paper was finalised on Juisc 14, 201)2 (S). ATSDR issued the Toxicoiogictd Profile 
for Synthetic Vitreous Filters ; which is based in part upon the while paper (6). 

Smaller fibers and nonfibrous particles thai might be generated as fibrous materials can.be 
processed, disused of, or damaged, as in the case of the World Trade Cen!er tower collapse. Its 
these situatiojiis, traditional fiber-counting techniques might noi quantify all of the materials 
present Standard assessment methodology addresses fibers greater than 5 microns in length, on 
the basis of fhe relative risk of longer fibers being greater than that of shorter fibers. Significant 
toxicology md occupational health research has focused oti asbestos fibers and SVF greater than 
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3 microns in length; however, it seems thai much less is known about the potcnijal h^aitft effects 
of smaU&r fibers The ATSDft World Trade CeaU:r Response Team identified a neetl to 
imdersiand f be potential for fibers iess than 5 microns in length to contribute to adverse health 
effects. This resulted b ATSDR convening an expert panel to gutrt a greater imderctandiug of 
asbestos and SW toxicity, especiahy as ^ relates to fibers less than 5 microns in letigth. The 
expert panel met hi New York City on October 29 and 30, 2002. Thtt discussion^ findings, nud 
recommendations of the panelists 7 are presented in the Report on thti Expert P<vt$i on Health 
Effects of Asbestos and Synthetic Vitreous Fibers; The Influence ofFitw Length (7), The three 
major findings of the panel are: 

* Health effect from asbestos aid SVFs uJtimatdy are function » of Jlbcr dose, fiber 
dimimsiou (ien^ih and diameter), and fiber durability (as determined by the mineral type, 
the amorphous or crystalline structure, and the surface chemistty), 

* Based on findings from epidemiologic si-ladies, laboratory animal studies, and in vitro 
genotoxicity studies, combined wHh the lung's ability to clear short fibers, die panelists 
agreed that there is a strong weight of evidence that asbfcSTos and SVFs shorter ihm 5 
microns do not cause canctir in humans, 

* Witli oik exception,, the epidemiologic studies , laboratory animal studios, and in vtiro 
studies generally suggest that asbestos and SVF pathogenicity increases with fiber length, 
At sufficiently lugh do suss, asbestos and SVF have been shown to cause inflammation, 
puknonary interstitial fibrosis, and pleural reactions in laboratory animals; but the doses 
needed io cause these effects in humans may net be relevant to environmental exposures. 
As the iixec?ption 1 some epidemic iogic studies Evolving highly exposed workers found 
that pulmonary interstitial fibrosis is correlated with the amount of short fibers irt tlnjs fimg 
at death, but this apparent association might bti explained by long fibers breaking down 
into shorter fibers between exposure and the time that [ung samples were collected. 

As of this close-out report, the ATSDR World Trade Center Response Team has conducted 
professional presentations; concerning ATSDR response: activities at the World Trade Center at 
the following technical conferences: 

* Thftorifcs and Practices in Toxicology and Risk Assessment, Cincinnati 
April 1548,2002. 

* 2002 Public .Health Professional Conference, Commissioned Officers Association of the 
U,S, PuMk Health Service, Atlanta, April 21-26, 2002 (four separates presentations), 

* National Enviromnentsi Health Association 2002 Chemical and Bkrterrorism 
Conference, Minneapolis, June 30-- July 3, 2002. 

* 7S lh Wale* Environment Federation Annual Technical Exhibition sad Conference 
Chicago, September 28--Oc!tober 2, 2002. 



The ATSDR World Trade Comer RasfsoHse Team, as appropriate, mil conduct other 
piei^Eriations at professional conferences. 

In addition to professional presentations, the; leans also developed a publication that appeared in 
The Morbidity a?id Mortality Weekly Retort (8) concerning the results of the Final Technical 
Report of the Public Health Investigation ToAssexx Potential Exposure ti> Ai?-ho?7ie and Settled 
Surface Dust in Residential Areas of Lo\w?r Manhattan, Additions! publications may also be 
developed by the team. 
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Appendix A— Agency for Toxic Substances and Disease Registry Technical 
Staff Deployed to Either the Environmental Protection Agency Region II 
Edison, New Jersey, OfTice <*r New York City Department of Health and 
Mental Hygiene To Assist with World Tr ade Center Recovery Efforts 
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Agency for Toxic Substances and Disease Registry Technical Staff Deployed to 
Either the Environmental Protection Agency Region II Edison, New Jersey, Office 
or the New York City Department of Health and Mental Hygiene ta Assist with 

World Trade Center Recovery Efforts 




.Division 


Start Date 


End Date 


DcpJoved To 

^-."itiiiiininmnniiuM! 


VJiC-^UiJ 1>1jl> 


DHAC 




o/? 2/2 001 


EPA 11 


LCDR Tim Walker, MPH, RS, CIH 


DHAC 


9/28/200 1 


10/26/2001 


epa n & 

NYC DOHMH 


CAPT Robert' Johnson MD 
C APT ^^To h Cotmor h PhD 


DHAC 
DHEP 


10/3/2001 


1 1/7/2001 


NYC DOHMH 


11/4/2001 


12/5/2001 


NYC DOHMH 


CDR SienhenBijicfcwel] RS MPH 


DHEP 


12/2/2001 


12/21/2001 


NYC DOHMH 


CDR Joe Malonev REHS* MPH 


DHEP 


12/9/2001 


12/2 1/2001 


NYC DOHMH 


CDR Richarrt Sullivan* RHUS 


DHEP 


12/9/2001 


12/21/2001 


N YC DOHMH 
i"" NYC DOHMH 


Yolaiida Freertiaii. US 

J\ V LJ -I |E HJ. Li J| ^ VV^IUllj J.-i r L 1 i 1 


DHEP 


1/2/2002 


1/7/2002 


CAPT Rabh O'Connor Jr., PhD 


DHEP 


1/0/2002 


1/10/2002 


NYC DOHMH 


CDR Mark Miller RS MPH 


DHEP 


1/072002 


1/30/2002 


1 NYC DOHMH \ 


LCDR Ketcta MisEry, MD 


DHAC 


1/6/2002 


l/30'2002 


NYC DOHMH | 


Barbara Cooper, MS PHI 


1 DHAC 


1/27/2002 


2/1 3/2002 


NYC DOHMH 


John CittHin PhD 


DHAC 


2/10/2002 


2/27/2002 


NYC DOHMH 


LT Steve Deanvciit, MPH 


DHAC 


2/24/2002 


3/1 3/2002 


NYC DOHMH 


Christina Rosheam, DDS, MPH 


DHEP 


2/14/2002 


3/1/2002 


NYC DOHMH 


Di&tws Drew, RN, MP A 


DHEP 


3/3/2002 


3/3 5/2002 


NYC DOHMH 


LCDR Ckm Wdsh, PhD, MPH 


DHAC 


3/10/2002 


3/27/2002 


NYC DOHMH 


Douna Ort^MS, MPH 


DHEP 


3/H/2O02 


3/29/2002 


NYC DOHMH 


David Fowler, VhD 






_V Z ,// iUUi 




Azania He jwarcl-J auras, MEd 






Jti&rDara t^OOp^fj Mftrfl 








"'"'ntcd^mmh : 


LCDR Robert Kaowlcs, MS, REHS 


dhac 


4/7/2002 


4/19/2002 


Antmwsri«.'DePasquaic, MPH 


DHAC i 


4/21/2002 


5/S/2002 


NYC DOHMH i 


Dinayi Yu, MD 


DHEP 


5/5/2002 


"5/10/2002 


NYC DOHMH i- 


LT Sloven Dearwoiii, MPH 


DHAC 


5/5/2002 


5/22/2002 


NYC DOHMH I; 


CDR Steve taserra, MPH, RS 


DHS 


5/12/2002 


5/24/2002 


NYC DOHMH : 




LT Tarah Somers 


DHAC 


5/19/2002 


6/2/2002 


NYC DOHMH 


Grant Baldwin, MPH, CHES 


DHEP 


5/26/2002 


6/7/2002 


NYC DOHMH 


Dcbra Gable, MS 


DHAC 


6/2/2002 


6728/2002 J 


NYC DOHMH 


DHAC ■■■■ Division of Health Assessment and Consultation 
DHEP ■■■■ Division of Health Education and Promotion 
DT-IS -•■ Division of Health Studies 
EPA II •» U.S. Environmental Protection Agency Region II, Edison, New Jersey 
NYC DOHMH -■ New York City De|>artment of Health and Mental H ygiefAC 
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Appendix JB -- Examples of Technical Briefing Papers Developed by 
Agency for Toxic Substances and Disease Registry Technical Staff 
Deployed to the New York City Department of Health and Mental 

Hygiene 



] t 



MAIN MESSAGES for WORLD TRADE CENTER DISASTER 



Many healthy peap I e have experienced symptoms of coughing, eye, nose, aaid throat 
irritation, wberang, difficulty breathing and skin Uritatjerin after exposure to dust from the 
Sept. 1 l lh World Trade Center (WTC) attack L As dust and fires have dec Erased in the 
environment, air t|uaiity has improved aver the last 3 months. There will be times when 
dust loads may higher, because of demolition activities. As the dust levels a Jowly 
decrease, these symptoms shouid slowly improve for most exposed people. 

Lori^term health effects from dust exposur es 

One of the; contaminants in the dust that community members arc concerned about is 
asbestos. On the basis of available air sampling information, the risk for disease from 
asbestos exposure in the community near the WTC is very low. Most of the information 
asbestos is basttd on studies of workers who wore exposed to asbestos in their job [for 
example, brake manufacturers, asbestos insulation]. 

Most workplace exposuies often involve v^rv high levels of asbestos over niffla.d^adgjS.. 
These two factor often lead to a high risk of asbestos-related disease after xnmy decades 
in some workers. So 1 a short-term exposure to asbestos (such as 3--4uKmths) at relatively 
low inienniuent levels has a low risk of developing asbestos- related disease, 

A screening ievd does not mean it will cawse illness/disease if it is exceeded. Instead, a 
screening level is a signal for regulatory rtgettcies to "pay attention 17 !o this chemical and 
monitor it more closely, hi general standards/regulations are set to protect health; they 
also Lake into account sensitive- populations, such as children] and the elderly. Different 
stawdaiids/r emulations aw; wsed for ilifferem situations. For example, a standard for 
dr inking wa ter is based on people drinking water for many years 021 a daily basis, A 
stand aid for air is based on people in the environment inhaling the air every day years. 
There are stafcdajds foi work environments. These are bastx! on 8 hours a day, 40 hours a 
week ex|K?sure for many years whure chemical levels are generally higher than the 
general public will bit exposed to ba the environment. 

Intense <iust e xposu re 

In genej-alj the higher the amount of dust a person breathes in h the more likely that a 
person's health maybe affected- Some people who had intense dust exposure hi the first 
few days ruighl experience asthma for the first £ime if they inhaled a large amount of 
dus^ such as some rescue workers. Those that develop asthma or respiratory problems for 
the first time may improve with time and olhers might continue to have asthma or 
respiratory-related procerus. 



Sensitive 

Some people with pre-existing conditions such as asthma, allergic, chronic smokers, axjtd 
other respiratory and heart conditions are likdy to haw more severe and frequent 
symptom*? jnitidiy, As Hie du&l lev da decrease, these symptoms should slowly improve 
in most people, while hi a small rmmber of people these symptoms might persist. 

Eid^ly^d^ 

ChikEron and the elderly are generally more vulnerable to most health hazards. Avoidance 
of areas that stil! have a lot of dust is beneficial, 

'Children inhale more frequent J y and breath more air than adults, 
*They breathe closer to the ground where dugt is closer, and 

•They are generally more physically active. As thdr activity !evd increases, so dot* the 
amount of air and dust made airborne; that, they inhale, 

Air quality snay be poorer than normal throughout tower Manhattan n.oar the cleanup of 
the WTC Under these conditions, children may experience more wheezing, coughing, 
dry and soru throats ihm usual, oven if air quality tevets are within federal guidelines. 

Children thai trawl and put fingers a^d objects into the*?- mouths may be exposed to 
greater levels of dust and its contaminants than other children. Children who are very 
active on days with poor air quality or in areas with atcitfuulaled dust might have 
increased exposure. Even still, it is important to al3ow children to continue to play and be 
active, for both physical and emotional well-being. To minimize exposure, these 
j^comxnendations should be followed: 

•Reducing outdoor physicai activity on panteulmly dusty or smoggy days, 

•Removing shoes before entering the home, 

•More frequent washing of clothing, 

•More frequent hai3d 1 face, and hair washing, and 

•If older children wear contacts, they should wear glasses 

Protecti ve measures jpjimit dust ox posarE 

Because dust might stili be pr^ent after initial cleaning, it is still important to regularly 
follow these guidelines to avoid continued dust exposure: 

* Clean more frequently than normal to minimize dust accumulation and dust levels in 
air, especially if you have children. 

* Continue cleaning in your home with a wet cloth/mop. 

v Do not dry sweep or dust T which will spread the du&t around and into the air, 

* Dusty clothes should be laundered by a washing machine, separately from clothes that 
are not dusty. 

fl A j-egul^ vacuum cleaner, without HEP A fi iters, is not rqeoi ttjnen dod be&auscr this will 
spread the dust into the air 
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* Avoid tracking in dirt, (remove shoes at door) and have a floor mat outside yow door, 

* Use a HEP A vacuum (£hey he rented) to clean dusi (HEPA ™ High Efficiency 
Particulate Air Filter). 

* Change air filters in your air-conditioner and other ventilation systems frequency. 

* Run the aii^conditioner otj ^recirculate" with vents closed. 

* Keep windows closed 

- This use of N*95 disposable pajrer masks, which are available m local hardware stores, 
rwight offer some re fief from nm&auce dust ancf smoke when waiking outdoors. 

* Rinse cups, pots, pans, and kitchen utensils before use whtaa yoti think, the air might 
have been dusty. 

The bottom line should he a prude&t avoidance of exposure to tf list and fumes, 

8. Conte nt s of Du sf Sflwke 

The du*t and smoke released m the WTC disaster wicluder- some of the following: 

*■ concrete (high pH and it is very irritating) 

burning of metals, glass, wood> axtd other construction materials 

* some asbestos, used in the WTC for insulation and fi reproofing 

* silica 

* plastics 
fiberglass ctost 

gypsum 

Many of these substances are very irritating to the eyes, nosis> (hroat, !imgs„ and sometimes to the 
skin. 

9 . M hiiijriss «3tad individual chemicals 

"We do know a lot about nidi vidua! chemicals aud Ihcir effects. Different chemicals affect 
different parts of 1 the body. For exampte, asbestos affects the lungs, benzene affects the 
blood-forming dements, aud !cad causes learning problems. 

Research on combined or mixtures of chemicals is still vejy sparse. Therefore little is 
known. Exposure to jrmritiple chemicals that affect the same orgars, such as the. lungs, can 
haw an additive effect on that organ. For example, we do know that smoking and 
asbestos exposure can combine together to increase fa person's risk for lu^g cancer much 
more th&H just exposure to asbestos alone. 
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Fibergl ass i^p o-stirc 



Fiberglass is an irritant, Acute exposure to fiberglass can cause eye irritation, nose bleeds, 
runny nose or nosus congestion, &ore throat, coughing skin stritation, and in some cases 
bronchitis. 

Lortg-lonn exposures to fiberglass (sect) sn worikers) have led to increased episodes of 
bronchitis. There is limited evidence that fibrous glass implanted into animal tangs 
causes cancer. There- is sio consistent evidence thai fiberglass causes cancer in humans, 

Methods to rettoee irritation from fiberglass include all the recommend ertions m exposure 
prevention, hx addition; avoid contact lenses in arcsas of a lot of dust, and wash «yws with saline 
and water. A humidifier also might help wilh Ib.e irritating symptCEns. Long-sleeve shirts will 
protect skia from irritation, 

MESS AGES yOR PCBs 

1 . Poly chlorinated Mphenyls (PCBs) are produced from the WTC from burning of electrical 
devices contain m g PCB capacitors, old hydraulic oils, and old fluorescent Sighting 
fixtures. 

PCB manufacturing halted in 1977, but equipment in WTC buildings made before 
that year might have contained PCRs. They have bwn used as lubricants and coolants in 
capacitors, transform ce-s, and other -equipment. 

2. The general public can get PCBs into their body fnom earing fish irom contaminated 
rivers and lakes, meat, and diary products, breathing PCB -contaminated air, and drinking 
PCB- contaminated water. Low levels of PCB s have been found in the general public, 

3. To get sick from PCBs, you have J.o be exposed to vflry high lev els in a short period of 
lime (for ox amp let, a targe chemical spill), The health problems from ihh high-level 
exposure delude a ve*y severe form of pimples (acne) on the- face and upper chest attd 
dwmges m liver function . 

Animals fed PCBs have had nervous system effects, changes in liver, kidney, thyroid 
glands, and immune- function. Most of the effects on animals occurred after they ate large 
amounts of PCBs for short periods or smaller amounts for several weeks qt months. 

The amount of PCB s that caused health effects in fmimate h far greater than the levels of 
PCBs ibund in the environment or in people, Petvpfe in one area of Michigan were 
exposed to high levels of PCBs, but so far have shown no evidence of cancer* 
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4. EPA has monitored for PCBs in the air smee Sept, 23, 2001, in and around lower 
Manhattan. To date, all measurements of PCBs tn air have been below the screening 
level. 

Screening levels are set well ire tow exposure- levels shown to eauae health effects. 
Screening leveis are meant to trigger further monitoring to assess trends in air quality* 

5, On the basis of levels found in the air and water around lower Manhattan, we do not 
expect residents in the area to have short-term or long-term problepns from PCB 
exposure. EPA continues to monitor PCB a in the air. 

This is one of a. series of fact sheets produced by the New York City Department of Health (NYC 
DOB) to keep NYC residents informed about environmental concerns associated with Ibo Worid 
Trade Center (WTC> disaster. You cay; find more information on our Web site: 
h ttp ;//ww . n y c . go v/h tin 1/ doh/h tml / a? er ts/5> 1 ) .ht in 1 

ihtrodttcrtfou to Polydilo rivaled Biphenyls (PCBs) 

Polyehlorinaied Bipbenyls (PCBs) are a mixture of individual chemicals that fire: no longer 
prod wood in the United States. 7hey have beets used as cooiants and lubricants in transformers, 
capacitors, and other electrical equipment because they are good insula! ors. The manufacture of 
PCBs was slopped in the United States in 1977 because of evidence that they build Sip in the 
ravironment and can cause harmful health problems Product made before 1977 that may 
contain PCBs include old flit orescent, lighting fixtures, Electrical devices eonlaining PCB 
capacitors, and hydraulic oils. 

Due to the fires burning at the World Trade Center (WTC), PCBs might have been released into 
the air from the combustion of electrical equipment used in the construction of the WTC 
Sources of exposure to PCBs around the World Trade Center are most likely due to old 
fluorescent lighting fixtures, electrical devices containing PCB capacitors, aud old hydraulic oils 
burning at the site. 

Routes of Exposure to PCBs 

PCBs slilf cm be released to the air, water, and so^l from hazardous wasfe sites, illegal or 
impTOper disposal of industrial wastes and consumer products, leaks from old eleelrieai 
transformers containing PCBs; and burning of some wastes in incinerators, They do not break 
down easily and are sfill found in the environment today. PCB concentrations build up in the 
food chain resulting hi measurable levels in fish and animals, One of the main Exposures to 
PCBs is eating fish (especially sport fish caught in contaminated Mes or rivers), meat, and dairy 
products. Children Iheu can be exposed to PCBs through thdr mothers breast milk: Exposure 
afso can occur from breathing air near hazardous waste sites and drinking contaminated weli 
water. The route of exposure of concern from die WTC disaster site is dr. 
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Health Effect* of PCBs 



Use effects of exposure to any hazardous substance, iudtiding PCBs h depends on how smith the 
individual is exposed to t how long they are exposed > and how many timet; thfty ar& exposed. 
Personal trails and habits such as smoking, pa&i chemical exposure, current health stains, and 
raking certain drugs and mudidnes also affotrt an individual's health visks, 

Health risks must be further broken dawn into short-term effects from acute exposures la long- 
nmh fcfT&cfft frotn chronic expo&uru, Exposure to high levels of PCBs far short periods of time 
(from chemical spiils) can cause changes m liver function and skin conditions such as acne a?id 
rashes, Levels of airborne PCHs around the WTC have not been high enough to cause these 
kinds of health effects. 

After several years of exposure to PCBs, long-term health effects cas hi el tide liver datrtage ? 
neurological effects, reproductive effect, and changes in the immune system. BP A has also 
dassified PCBs as probable human carcinogens, Long-term health effects ajie not likely to occur 
among the general public because the levels of PCBs found in the air are very low. Levels of 
PCBs around the WTC have been well below (lie guidelines for human expo&ure, 

Standards for Exposure- to PC11& 

llfcc Bttvirotm.umfal Protect] on Agency (EPA) d&veToped guidelines of exposure to PCBs In the 
air for the general public that are called ^screening leveLs" ushag the EPA Hazard Evaluation 
Handbook. The BP A screening fevel is set well below exposure levels shown to cause cancer in 
animals, as wdl as those associated with any other health effects. The screening levels for 
resklcrjfial exposure to PCBs were developed by the EPA to protect residents froyn a 1 in lO h MO 
chiince of developing cancer els a resuh of 24-hour continuous exposure to high levels of the 
cheniieal over the eoinse of a yisar. The standard screening level, is a v&Jue below wbicSs little or 
no disease in humans is expected to oeeur. EJPA screening levels for PCBs are based on 
contiguous 24-hour exposure for a year to an average concentration of 730 nanograms per cubic 
meter of air fng/mJ). 

PCB Results from Routine Air Monitoring around the Worid Trade Otttcr 

EPA has 10 air monitoring sites for PCBs in and around lower Manhattan and collects two 
samples per wc?ck from each si tit. These sites were set up on September 23, 2001 r in response to 
the WTC attack. To date, ail measurements oi h airborne PCBs at sites surrounding the WTC work 
*one have been below the EPA screening tevel of 730 ng/m3* Because measured PCB levels to 
dat& have been fiignjficantly lower, BP A doe* not expect increased risks of health problems as a 
re&ult of PCBs from the WTC site. 

Drinking water for lower Manhattan h from reservoirs in upstate New York. The city 
Department of Environmental Protection is monitoring water quality throughout the distribution 
system in the city, Over 900 sampling stations are located in the five boroughs. Waler samples 
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are analyzed for contain inanis at the city la?xiratories. Drinking watftr quality throughout the 
period following ihe WTC Attack has not hwxi altered from its usual quality and meets all federal 
and state health- related standards. In addition, EPA has also tested for PCBs in drinking water at 
13 (owce- Manhattan Biles. All results .for PCBs in drinking water whto bdow the federal drinking 
water maximum contaminant levels. PCBs hit v us not been found to enter the drinking water from 
thus WTC attack, 

EPA tested four tower Manhattan sites for PCBs in ambient water fnondrmkitig wafitr) following 
two different ram events. Testing in ambient water shows levels of PCBs similar to those found 
before the September 1 1 attaok- 

MedicftS Tests To Determine Whether Exposure to PCBs Has Occurred 

Resets of routine air monitoring to dale have not indicated thai testing for PCBs is noc&ssary .for 
the general public. Most poople nomi&ily have low Levels of PCBs in their body because nearly 
everyone has been ermronnwentally exposed to PCBs. Tests exist to measmie levels of PCBs m 
blood n body fsit, and breast m\\k^ but these are not roulindy conduct e& The lasts can show if 
your PCB levels are elevated, which would indicate past exposure to alcove-normal levels of 
PCBs, but cannot determine when or how long yott were- exposed or -whether you well develop 
health effects. 

Steps To Minimize Exposure PCBs 

On the basis of resit its io date, there iis no evidence that there is a need for the general public to 
lake additional slops to minimize iheir ex^wsure to PCBs. Workers at the WTC site are required 
to follow protective guidelines while at work. WTC workers ideally should shower and change? 
their clothing before leaving work. If that is not possibly thesfr workers should change and 
shower as soon as thtfy enter the homo. This will protect against, not only PCBs but other 
contaminants in the dust. Work clothes should kepi separate from other clothes and laundered 
separafely. 

If residents of lower Manhattan want to lake extra precautionary Pleasures to minimis; exposure 
to contaminants Id general, they should folio w the slepK to reduce dust in the home, These steps 
include; removing shots when coming inside, frequent hand washing* and washing pets' paws 
after walking ouiside. 

The bi';st way 1o remove dust is to use a wet rag or wet mop. Sweeping with a dry broom is not 
recommended because it can make dust airborne again. Because the dust particles are so smalt, 
standard vacuuming is not an efficient way to remove the dust. High efficiency, or £| HEP A" 
vacuums, which are now wkloly available in stores, should be used to remove dust. 
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Staying Informed 



l.i is often difficult to know how to balance the desire to minimize exposure to environmental 
conditions with wanting everything ti> be as normal as possible. The NY DOH hopes that the 
information in *his fact sheet will hdp the lower Manhattan convnuntty to maktf tti formal 
decisions about their own environmental exposures. Making appropriate decisions depends Oft 
having good and timely information. The NVC Department of Health tttiooLimges everyone to: 

1. Monitor air qimSjty reports. To do so T consult the NYC" DOH fact shed, 
"Environmental Health Questions Poll owing the World Trade Centez 1 Disaster'* 
and periodically visit ihe Web site www . spa, ao v/cn vm.>/n y c./. 

2. Look for and review updates from public agencies about environmental 
conditions in lower Manhattan; 

3. Work with your building owners and fellow tenants and occupants lo achieve the 
healthiest po&sible conditions. 

Other Resources To Lean* More Ah out PCUs 

h tip :/ /www. atsd r. cd c - go v/ tox p fo fi 1 e^/n h s 1 ? . hi mlE h v ir mi mew t al Fro tecli ojh A^gtiey ffi PA ) . 
EP A : htt jy //w^ 

PCB Home Pftge £ti: EPA; hU£_://w^^ 

Institute fo r Oecu pa jt jqw a i S a f ef y a a d Jtg alth , (NIO Sf jj_ 

Ml OSH r hl^'Av w . g£ v /nips h/ 

AjEmci; for 
ATSPR: l^te.^'w 

N^ty Y (i rk City A^ep cj. es 

NYC Department of iiirjEvironmontal Protection: 

New York City Department of Health: h t rp : // w . n vc . g.o v/h ti n l/tfoh/h tm [/ a l:s/9 1 1 . h t to 1 
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MESSAGES FOR BENZENE 



1 , Rejuzene has a sweet odor and it evaporates qtsjclcly in air. It is commonly found hi urban areas 
like Hew York City in air with tobacco smoke> near automobile service stations, and exhaust 
from motor vehicles. Tobacco amoke is a major source of benzene. Benzejne level* m letrbaii areas 
like New York Ctty can fluctuate widely during the day. Increases outdoor air levels are 
primarily due to emissions from increased motor vehicle activity such a a ru&h-bour traffic. 

Buaizctte was produced From Jbe bumiitg of plastics and oii/gas from the pile at the WTC site. 

2, Significant health problems occur when people breath* higbj^vels of benzene for kjiig jredodg 
of time, A specific type ofleukemia or a special lypu of anemia can occur from repeated high 
btfnzettc exposure over a Song period of lime. A short exposure to benzene can irritate the eyes, 
skin, nose aiad throat Benzene at higher levels can cause dizziness, hcradacho, vomiting and 
lightheadedness. 

2. Benzene test results on die (former) pile at the WTC site wft'tt elevated because of the burning 
debris. The pile at the WTC site had much higher levels of benzme than the swoundhag 
stracf^ndghborboods, Therefore, workers near the pile were M highest risk for benzene 
exposure. 

Beflmit 1 ; evaporates quickly in the atr, Levels were highest near the pile but air quality giieatly 
improved as one moved away from the pile to the surrounding streets arid neighborhoods. 
Burning At the WTC has contributed to the short- lean symptoms of eye, nose, and throat 
irritation that have been reported in workers and residents in the WTC neighborhood. 

4. The time residents in lower Manhattan might have been exposed to benzene was relatively 
short, and therefore the iong-t<snai heMth dfects from benzene exposure are Eess likely. 

ifltrodugljon 

This is one of a series of fact sheets produced by ihet Not York City Department of Healih to 
keep WYC residents infbrni&d about the health risks a**so fitted with the environmental changes 
experienced during the months ft? lowing the WTC disaster. You can find more information on 
our Web sate; h1li^^Vcjtvw , eb fc .oyo^e[/Ii ttnl/([oh^tm] V <i]er tE/^ 1 1 .html. 

Benzene k a colorless liquid with a sweet odor that evaporates quickly into the air and dissolves 
sJightly in water. It is highly flammable and is ibnned fmm both natural processes and human 
activities, Benzene is in a class of chemicals cat led volatile organ jc compounds (VOCs). 



20 



Outdoor air norma Jly contains low levels of benzene from tobacco smoke, automobile service 
stations^ exhaust frotu motor vehicles, and industrial emissions such as ihe burning of oil and 
gas, Tobacco smoke is a major source of benzene* 

Benzoic is widely usvd in tbo United States. It ranks in the top 20 chemicals for production 
volume. Industries use benzene to waake other chemicals such as plastics, n^ins h and nylon And 
synthetic fibers. Benzene is also used to make some types of rubbers, lubricants, dyes, 
detergents, drugs, and pesticides, Na!nraJ sources of benzene mclude volcanoes and forest fires. 
The primary rel&ase of benzene into the environment ccunes ftomn its use as a major industrial 
chemical and from the use of oil and gasoline, 

People can be exposed to benzene in a variety of ways including: 

* breathing air front motor vehicle traffic emissions, 
& breathing air at filling stations 

p breathing air around ftjanufacvujrmg plaints thai produce or use benzene, 

* breathing tobacco smoke, 

* handling products containing benzene such as gasoline, 

* working in a job where benzene is used, 

* ingesting (ealing and drinking) fcontaminated ihod or watei'. 

Most people come into contact from benzene by breathing it. Jt accounts for snore than 99% of 
the total daily inlak.e of benzene, Con (ad with skin Accounts for a minor portion of total exposure 
for the gmciiil population. The largest amount of exposure to benzene comes fion:i workplaces 
where berate is made or used. Among people, smoking is the largest source of background 
exposure to benzene. 

Bwi£m£ levds in urban streas like New York City can fluctuate widely during the day. Increases 
m outdoor levels are primarily due Co emissions from increased motor vehicle activity such ft& 
rush hour traffic. In response io these urban area levels, EPA has adopted several programs to 
reduce benzene emissions from large urbau sources suc;h as motor vehicles. More informaSio*! on 
these programs can be found at www.epa.gov/olaq, 

3. iSttihh .Effects 

The ef feels of exposure to any hazardous substance depend on the dose, the duration, how you 
are t-jeposed, p&rcona! traits and habite, and whether other chemicals are present. 

Breathing hjgh Jtsvftls of benzene can cause drowsiness, dizziness, rapid heart rate, headaches, 
tremors, oonfusion, and unconsciousness while very high tevek of bensetfie can result in death, 
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Ealing or drinking foods containing Jajgh levels of benzene can cause vomiting, irritation of thm 
stomach, dimness* sleepiness, convulsions, rapid heart rate, and death. 

The nwijor offset of benzol from long-term (3fi5 days or longer) exposure/contact is oa the; 
blood. Benzene causes harmful effects on the bone marrow and can cause a decrease in red blocKl 
cftJJs leading to anemia. It can ;dso cause excessive bidding and can affect the ix^iEiMitc system, 
increasing the chance for infection. Some "women who breather! higjh levels of benzene for many 
months had irregular menstrual periods and a decrease in the si?,e of their ovaries. U is not know* 
whether benzene exposure affect the devel oping fetus in pregnant women or fertility in men. 
Studies of pregnant animals regularly imposed to high levels of bemsenc have shown low birth 
■weights, delay eel bone formation, and bone marrow damage. 

The Department of Heal til and Hurt] an Services (HHS) has duster mined that brazen c is a know^i 
human carcinogen, Lortg-tenn ea posture to high levels of benzene hi the air can cause 
leufcemift— a cancer of the blood-forming organs, 

4. Results _cpjjecjed to dale ^ 

Measurements of benzene- have been eoiuiwcted near the WTC pile, sfreets, ami surrounding 
neighborhoods in lower Manhattan. These measurements contain benzene from the norma \ 
background emissions from city traffic as well as emissions from the WTC site-. Nearly all of 
lhe.se measurement were- h grab <l samples, lasting but a few minxes; they are intended U> quickly 
compare levels at. the pile on the WTC site with those found in the surrounding streets. 

To protect workers ai the site, EPA attempted to Identify the highest concentration levds of 
bew^enc by hiking grab samples where smoke plumes were sighted on the pile At the WTC! site. 
Sonte of the benzene levels on the; pile at ihe WTC site were high because of the burning debris . 
The plies at (he WTC! site had much higher levels of begone than the surrounding 
street ^neighborhoods. Therefor, workers were at highest risk for benzene exposure, since the 
benzene levels juound the streets near the WTC? were much lower. EPA lugesd workers to wear 
respirators and other protective gear, which the agency and oihers have provident. Used properly, 
respirators could protrctt workers from exposure to benzene and olher contaminants at the levds 
found, 

Benzene evaporates quickly in th# air. Levels ware highest near the pile but air quality was 
greatly improved sway from the pile h\ the surrounding streets and neighborhoods, Jn sonic areas 
of lower Manhattan* th& levels ofben^enu were Above background; however, with wind changes 
and the quidfc dissipation time of benzene, the levels of benzene dropped quickly, Therefore, the 
time residents anight, have beea exposed to benzene vvaa relatively short, and, therefore, long- 
term health effects from benzene exposure are less likely, The burning of the WTC T however, 
certain jy contributed to Ihe symptoms of eye, nose, and tltroat irritation thai have been reported 
in workers and residents in lint WTC neighborhood, 
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Full-day air samples; also we-re taken at eight sites, mainly along the outer edge of the pile at the 
WTC site. These measurements are comparable to levels seen prior lo Sept. II in York City 
and confirm the rapid dissipation of benzene sway from the debris pile, These fuIMay air 
samples are all below BPA h ^ screening level, which was set to be protective against significantly 
increased risks of cancer and other adverse health effects. 

Screening levels^ hcKchinarkfi v jEP A standards for .e3fp.fesu.ee 

The screening level set by the Environmental Protection Agency (EPA) does not mean that 
iilmiiss will occur above those levels; it means that further monitoring and "closer attention" is 
needed. EPA sets screening levels to be protective; of health. The HP A. benzene screening level 
requires benzene in air snot to exceed 20 parts per billion for I year. This assumes a continuous 
exposure of 1 year. 

In water, EPA has set Ibe maximum permissible Sevel of benzene in drinking water at 0,005 
milligrams per liter (0.005 mg/L). New York City drinking watttr has not bftErt affected by the 
WTC disaster. The: drinking water meets current EPA standards. 

The Occupational Safety and Health Administration {OSH A) set it peimisEiblo exposure limit of 
I pari battue per million parts of air (I ppm) in the workplace during an 8 -hour workday, 40- 
hour workweek. Therefore, OSH A standards were used for workers on the pile at the WTC site, 

la jj» rmMioti ..aMfit ..aval l^th jl jty (gr ia ck q f) i judical detect! an/scjr e^tM tM s 

Several tests can show if exposure to ben^e^e has occurred. There is a test for measuring 
bonzene in the broath, but the test must be done shortly after oxposure, Benswsnc also can be 
measured m the blood; however, sin« beaizcsMr disappears rapidly from the blood, measurements 
ajie accurate only for recent exposures. In the body, benzene is converted to products called 
metabolites. Certain metabolites can be measured in the urine. However, this test must be done 
shortly after exposure and is not a rdiabfe indicator of how much benzene was involved, si-nee 
the motaboliles might bo present in urine from olher tources, 

When smoke levels are high and irritating outdoors, limit time outdoors. 
Avoid physical exertion, indoors or outdoors, when smoke levels are high, 
If you have symptoms of hear £ or lung disease, including shostness of breath, chest 
tightness, chest palpitations or unusual fa£igye t contact a physician. 
* Persons with asthma, bronchitis or other lung diseases, or cardiovascular disease, should 
make sure adequate medication is on hand. Jn addition, people with asthma should foilow 
their asthma management plaxi. 



23 



O jjiflfi jtt.g. efforts ojf ctty , state, and fcdferaL^^^pcks 

While woitk continue at the site, the NfYC Health Department, the EPA, and thv Department of 
Environmental P™tection will continue to monitor air and water quality in the area around 
ground zero. 

While some areas TnighE experience slightly deviated levels of benzene from increased vehicle, 
activity &nd idling trucks, the icvds art: rwrt petted k> cause significant long-term health 
piobkmsi, 

T h ere 3 teg aye other res pu rees to left rn nip re about bgnTgag; 

EPA r&sufts of routine air monitoring for benzene: h U p :;7w ww . epa . j* o v/en v i rfl/n yc/b enzen &/ 
h ttjg :/Ay iy w . gp jjugo Wfrn v irci ftiyd d i o x.i n/ 

ATS OR Web Pa Ut j:p :f/v? wiv, at sd r, cri c T £0 v/ f tix.fjj.fl, JLf M 
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Appendix C-- Agency for Toxic Substances and Disease Registry 

World Trade Center Response Team Duty Roster for September 14 

through October 7, 2001 
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Agency for Toxic Substances and Disease Registry 
World Trade Center Response Team Members 
for September 14-Octofoer 7 T 2001 




Division of Health Assessment jukI Con saltation 
Brsiicb 


T,x>rctta Bush 


Community lis vol v&ment Branch 


CDR Danielle DeVoxray* Fh.D ? ?B 


Exposure Jot esti gati on and Consul tation Branch 


Dftbra Gable, MS 
Karl Markiewic^ PhD 


Smperfiuwi Site Assessment Btauch 
Exposure Invests gati on and Consultation Branch 
Federal Fad lilies Assessment Branch 


David Mdtard, PhD 


Superfond Site Assessment Branch 


Susan Moore, MS 


Exposure Investigation ftttd Consultation Branch 
Federal Facilities Assessment Branch 


CAPT Svcn Rodmlwk, ScD, PE f DEE 

i 

John Wheeler, PhD 


SuperfUnd Site Assessment Branch. 
Exposure Inv&stijgiition and Consultation Branch 
Exposure Investigation and Consultation Branch 


Lymi Wilder, MS, CIH 


Exposure Investigation and Consolation Branch 


RADM Robert C WiUiaros, PE f DEE 


Division Director 
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Agency for Toxic Substances and Disease Registry World Trade Center 
Response Team Duty Roster for September 14-October 7, 2001 



Throughout this time period, the Division Health Assessment and Consultation Director, RADM Robert C. 
Williams, PE, DEE, and the Team Leader, CAPT Sven E. Rodenbeck, ScD, PE, DEE, were available (24 hours per 
day) to provide management guidance to the people on call. 



Day and Date 


Primary Person On-Call 


Secondary Person On-Call 


Saturday, September 15, 2001 


Susan Moore, MS 


CDR Peter Kowalski, MPH, CIH, CSP 


Sunday, September 16, 2001 


CDR Peter Kowalski, MPH, CIH, CSP 


CDR Danielle DeVoney, PhD, PE 


Monday, September 17, 2001 


CDR Danielle DeVoney, PhD, PE 


David Mellard, PhD 


Tuesday, September 18, 2001 


David Mellard, PhD 


Lynn Wilder, MS, CIH 


Wednesday, September 19, 2001 


Lynn Wilder, MD, CIH 


John Wheeler, PhD 


Thursday, September 20, 2001 


John Wheeler, PhD 


LCDR Sue Neurath, PhD 


Friday, September 21, 2001 


LCDR Sue Neurath, PhD 


Karl Markiewicz, PhD 


Saturday, September 22, 2001 


Karl Markiewicz, PhD 


Debra Gable, MS 


Sunday, September 23, 2001 


Debra Gable, MS 


Susan Moore, MS 


Monday, September 24, 2001 


Susan Moore, MS 


CDR Peter Kowalski, MPH, CIH, CSP 


Tuesday, September 25, 2001 


CDR Peter Kowalski, MPH, CIH, CSP 


David Mellard, PhD 


Wednesday, September 26, 2001 


LCDR Clem Welsh, PhD, MPH 


Lynn Wilder, MS, CIH 


Thursday, September 27, 2001 


John Wheeler, PhD 


Lynn Wilder, MS, CIH 


Friday, September 28, 2001 


CDR Danielle DeVoney, PhD, PE 


LCDR Sue Neurath, PhD 


Saturday, September 29, 2001 


LCDR Sue Neurath, PhD 


LCDR Clem Welsh, PhD, MPH 


Sunday, September 30, 2001 


LCDR Clem Welsh, PhD, MPH 


Lynn Wilder, MS, CIH 


Monday, October 1, 2001 


Karl Markiewicz, PhD 


CDR Peter Kowalski, MPH, CIH, CSP 


Tuesday, October 2, 2001 


CDR Peter Kowalski, MPH, CIH, CSP 


John Wheeler, PhD 


Wednesday, October 3, 2001 


John Wheeler, PhD 


Debra Gable, MS 


Thursday, October 4, 2001 


Debra Gable, MS 


LCDR Clem Welsh, PhD, MPH 


Friday, October 5, 2001 


LCDR Clem Welsh, PhD, MPH 


LCDR Sue Neurath, PhD 


Saturday, October 6, 2001 


LCDR Sue Neurath, PhD 


David Mellard, PhD 


Sunday, October 7, 2001 


David Mellard, PhD 


Debra Gable, MS 



27 



Appendix D— Agency for Toxic Substances and Disease Registry 
World Trade Center Response Team 
Proposal of Future Team Members 



Agency for Toxic Substances and Disease Registry 
World Trade Center Response Team 
Proposal of Future Team Members 
October 8, 2001 

Background 

After the attack on the World Trade Center, the Division of Health Assessment and Consultation 
(DHAC) of the Agency for Toxic Substances and Diaea&e Registry (ATSDR) established a lesam 
to evaluate the environmental data being sported to ATSDR, h\ the beginnings tlie Eeam wa<> 
composed of a large number of people so that evening and weekend call duties could be spread 
over a number people. The current situation at the World Trade CenEer do&& not raqwarfc evening 
and weekend office coverage. In addition, ihe initM need for a large number oHoxieologiste to 
develop action levels and technical fact sheets is beginning to subside (i.e., work on the 
appropriate acta on levels and technical fact sheets es almost completed), 

In addition the omresit mission of the team has changed. The mission h now focused on 
supporting the New York City Department, of Health and Mental Hygiene in its effort to respond 
to community cone rats related to the World Trade Center. The team will be responsible for 
helping the New York City Health Department in an environmental exposure investigation (F;I), 
known as TEie- Residential Sampling Plan, evaluate the environmental data reported by the 
Environment Protection Agmcy (EPA), and other source^ evaluate the environmental data 
from the Residential Sampling EI T and develop the public health message. Therefore, it is 
appropriate to refocus the composition of the DHAC World Trade Cenler Team, 

PrOflOSflS 

To accomplish the cwiien! mission of the DHAC World Trade Center Team, ATSDR proposes 
that the team membership be as delineated in the table below. 
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Agency for Toxic Substances and Disease Registry 

Wo ild Trade Center Response Team Members 

for October 8 , 20Q1-Octobcr4, 2002 

^^^^^ 



Name 



faction 



CAPT Swai Rodrabeck, ScD, PE, DEE 

Loretta Bush 
CDR Danielle DeVoney, PhD, PB 



Lead 



LCDR Sue Neuraih, PhD 
Lynn Wilder, MS, CM 



CAPT Virgin^ Lee, MP, M?H S MA 



Penny Lampc 



Ann Walker 



Jo Ann Flesntr 



Community 
Involvement 



Leader of team since the 
beginning. Familiar with PI-IS 
emergency response and DHAC 

poli cies and procedure s 

Current community involvement 
per son aa^igj^gd 



ToaiGoJogist 



Can also serve a& an 
eiMronmcnta] reviewer 



Data Management 



Familiar with data reports to 
date 



G1S Support 



Support Staff 



Currently eloping the 

Resid enti al Sam plin g Plata 

Lead division coordinator for G1S 
^p port serv i ces 



Coordinate communications of 
the federal Environmenjal 
Assessme nt Working Group 



Adrnnnsirative 



Travel Assistant 



RADM Robert C Williams, PB, DEB ) Management 



Budget and pay expert 



Coordinate Erave! arrangements 
for sUff deployed to Mew York 

m Cjtjf 

Co- Chair of federal 
Environmental Assessment 
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Appendix E - Examples of Fact Sheets and Technical Briefing 
Papers Provided to the New York City Department of Health and 
Mental Hygiene and the Agency for Toxic Substances and Disease 
Registry Technical Staff Deployed to the New York City 
Department of Health and Mental Hygiene 
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ASBESTOS FACT SHEET 



to an effort to address thy public's concerns about asbestos, ihe New York City Department of 
HeaJth developed this fact sheet in collaboration with £he New York State Department of Health, 
the New York State Department of Environments J Conservation,, and ihe Environmental 
Assessment Group, which includes l}>es Agenoy for Toxic Substances and Disease Registry, the; 
Centers for Disease Conlroi and Prevention, the Environmental Protection Agency (EPA), and 
the Occupational Safety and Health Administration (OfJHA). 

Wh a t jjg asb esto s ? 

Asbestos is a group of naturally occurring fibrous vjrinerale mined for their iiisialatioii ? friction, 
and fjre-TGsi slant properties. These minerals were used in over 3,000 diiFerent products deluding 
brake linings, asbesnos cement pipe, building materials, and insulation. Most asbestos-containing 
products have now been replaced by less toxic materials. However^ due to t.he extensive use of 
asbestos in the past, particularly in brake linings and building products, asbesslos fibers are &(i!l 
present; in (be soil, kef, and indoor environments. Low levels of asbestos that are not likely to be 
harmful to your health can be detected in almost any air or soil samp Id. 

Are levels of a jbftstos _i_JQ XM MT..M.M ^tk^SM^9.?. 

The World Trade Creito-r (WTC), built before the 1970s, was constructed using lf>oni^ asbestos 
containing materials (ACM), City, state, and federal agencies have been collecting dust, debris, 
and air samples since the WTC collapse to determine if asbestos teve!s ar& concern for public 
health. 

Asbestos was found in dust and debris samples taken from the disaster stte. Levels of asbestos 
greater than what would be considered noamal (background) for New York City have been 
detected in the air at many locations in lower Manhattan, but these asbeslo* levels to date are 
below levels of health concern . Health officials are continuing to monitor asbestos to rteifrnnine 
if concern about long-tenn exposure is wanrankd, 

Most of the information on the health effects of asbestos comes from sludies of people who were 
exposed in the past lo high levds of asbestos fibers in confined settings such as air in a 
wojjkplacc Workers who breathe in asbestos for long periods of time may develop a slow 
buildup of soar tissue in the lungs that can lead to shortness of breath and coughing— -a disease 
cabled asbestosis. The disease is usually not a concern to people exposed to low levels of 
asbestos to the environment. Asbestos workers also have an increased risk of getting cancer of 
the Hmg and mesothelioma, (canter of the membrane that surrounds the Sung and o dies' internal 
organs). These diseases do not develop immediately, but might o?dy show up many years aflei- 
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exposure t The rhk of lung di&ease from exposure to asbestos in air depends on ft large number of 
factors including whether or no£ a.per&on smokes t the !eng£h of the asbestos Fabers, and the length 
of time; a person is exposed, Most (but not ail) studies suggest that, long asbestos fibers (e.g., 
greater than 5 microns m length) are more likely to cause asbestos-related diseases, but the rolo 
of short fibers (e,g t> less than 2.5 microns, or about 1/1 0,000th of an inch in length) w cawing 
asbestos- related disease is not as well understood, Exposures of Ihe magnitude and duration 
found in the workplace are not usually encountered by the general public in everyday life whore 
levels uf asbtMrtos fibers in Ihe air are much lower. ShoTt-tcrro exposure to asbestos might also 
increase ibe risk - of devdoping !tmg cancer or mesothelioma, but the risk is probably Sow because 
the exposure is not as high and as long as the asbestos ex insures typically associated wife these 
diseases ("i-fk, workplace exposure). 

The Occupational Safety and Health Administration (OSHA) requires workers' expo&ure be kept 
below 0.1 fibers per cubic centimeter of ait' over the work shift, as measure using a light 
microscope. Called a permissible exposure limit (PEL), this regulation tioes not apply to the 
general public. 

The Environment! Protection Agency (EPA) has established criteria for allowing the re- 
occupancy of schools after asbestos abatement (e.g., asbestos removal) work. Ihe levels of 
airborne asbestos in schools mufrt be (1) Jess than 0.022 asbestos libera per cubic oontijtneter of 
itir, measured using a special electron microscope, and (2) equal to or less than asbestos levels m 
outdoor air. EPA considers this criterion to be a safe- level of exposure for sensitive groups, i.e., 
schoolchildren over years of expo sure. 

In gtner&l, it is not possible to directly compare- fiber levels measured by the OSHA method to 
the fiber levels measured by the EPA school reentry method betause of ih<$ differences in the 
standard light electron miao scopes - 

The city of New York has adopted the EPA school clearance criteria for public building^. 

For addtifanni information, plsase visit the New York City Department of Health (NYCDOU) 
fYeb site at: http^www/nycgov/health ot the Environmental Protection Agency (EFA) Web 
site tfJ; http;//H>m\\t?p&gov/aslrtSttf&to^ 



Latest- Kevbioii -10/18/01 



Residential Sampling Fact Sheet 



Purpose of this fact sheet 

The foil owing information is provided to help people undet&land what steps have been taken 
and/or are bciug proposed regarding environmental sampling in residential areas folf owing the 
co ! lapse of the? World Trade Center (WTC). 

What sampling has been done? 

To dato^ ttflviFoittneiUiif sampling ofToits havft focu&od oi\ re^ue/recov^ry areas (occupational); 
some sampling of comtnerotal building to ei^urfc office worker safety; schools to ensure the 
safety of children; a«d ambient air sampling for asbestos in many residential/commercial areas. 

Why are we pro posing environmental sampling in residential areas? 

Residents of lower Manhattan havu reported eyt^ nose, and throat irritation. Airborne compounds 
known, fo cause acute health effects mdudc smoke, fiberglass, and mhaiablc- dust (e.g. > cement 
and gypsum), also collectively known as particulate matter. Residents also are concerned about 
whether compound A might be present that might result in chronic health problems, including 
i'fcspirablo si! sea and asbestos. This sajmpiiag will character^: indoor and outdoor air and settled 
dust that remain* in lower Manhattan. 

What will the samples be analyzed for? 
Samples for indoor audi outdoor settied ciust will be analyzed for 
pH 

asbestos 
crystalline silica 
fiberglass 
gypsum 

* mica 

* cafcilo 

Samples ibr hit! do r and tiulrioor air will iw analyzed for 

* asbestos 

respirab 1 o crystal line si 1 tea 

particles by sf.?A and each size rat] go will be tested for asbestos, crystalline silica^ 
fiberglass, gypsum, mica, and oh 1 cite. 

The New York City Department of HeaMh developed (his feet shed in collaboration with the 
Now York Smt Department of Health, New York State Department of Environmental 



ConsflrvtttK>ri t an<l the Environmental Asse&stTient Group, whk-ii includes the- Ag^icy for Toxic 
Substances and Disease Registry, Cenlcaff fo.r Disease Control and Prevention, 'Environmental 
Protection Agency, m<A Occupational Safety and Health Administration. 

3:2 ii pm 
4 th revised verfrlun 
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AIR QUALITY: PARTICULATE 



NOTE; This document wets designed tD assist public health oijficiafs in comimmkiHing 
specific Jiir quality issues fu the general public. 

The Agency for Toxic Substances and Disea&e Registry (ATSDR), Centers tor Disease Control 
and Prevention (CDC) ? Environmental Projection Agency (EPA) and Occupational Safety aud 
Health Administration (OSHA) Environmental Assessment Workgroup is; recommending that 
peopie in the affected area make an effort to reduce their exposure to air contaminants due to the 
ail' quality issues m lower Manhattan resulting from smoke, fire, and dust endued by the &c?liapGG 
of the WTC and the on-going response. People who have respiratory problems, such aft asthma, 
emphysema a, chronic pulmonary disease (COPD), and bronchitis, should pay attention to their 
breaking and exposure to smoke anti airborne substance* including particulate matter. People 
should consult with their physician immediately if heaitfr problems shots Id develop. 

Health complaints faun the atca have been primarily Irritant md respiratory in nature- (such as 
coughing burning throaty irritated eyes, wheezJngi difficulty in breathing, and shortness of 
breath). Airborne compounds known to cause; acute health effect & include particulate matter 
(such as TSP, PM jfc and PM^), fiberglass, and inhsteble dusts (cement and gypsum}. Other 
compounds that might be present and might result in chronic health issues include respirable 
silica and asbestos. Efforts to measure sir quality are focusing on ail the&e compounds. 

Particu late Matter 

The term "paniculate matter" (PM) includes both solid particles and liquid droplets found in air. 
Many manmade and t.iftmraJ sources emit. PM directly or ens it other po 11 utante thai react in the air 
l.o form PM. These solid and liquid particles come in a wide range of sizes. Particles less than 
30 micrometers in aerodynamic diameter tend to pose the greatest health concern, ixwiausc they 
can bypass the nose and throat and be deposited in the Lmgs, Particles less than 2,5 micrometers 
in diameter are leferred to as a fipe rJ particles. Sources of fine particles include all types of 
combustion [motor vehicles, po^ver pianls, wood burning, building firws, efo,) and some 
industries processes. Particles with diameters between 2,5 and 1 micrometers are referred to as 
"coarse/' Sources of coarse particles merits crushing and grinding operations, and dust from 
paved and unpiaved roads. 

To address public health issues associated with PM in m y a characterization of airborne 
particulate is necessary. Currently, that clwacloria&tioHL ia incomplete. Therefore* until adequate 
character! Kaiion data (e,g,, bulk dnst ami airborne particulate) is collected, it is essentia] that air- 
sampling results include total suspended particulate, PMio, and ¥M^. For example, levels of 
PMi& and PM^s might be below their respective comparison value? while hedth eoTSiplaints that 
might be attributed to TSP exposure (c_g_ t cough ing t wheezing, etc,) are being reported, 



The to fa J particulate mater in (lie almosphere is knoiv*i as total suspended particulate 
(TSF). This includes all airborne solid and liquid particles, except pure water, ranging m 
sSk* from approximately 0.005 to 100 fun m diameter, Many of tfte health complaints 
(irritation of eye* and (hroa*, cwigbmg, and w beeping) from lower Manhattan could be 
attributed to high levels of TSF. 

Nations Ambient Air totality Standards (NAA.QS) are promulgated by EPA to meet 
requfrenicuta set forth m the Clean Atr Act fCAA). The primary NAAQS are set to protect 
human health with an adequztte margin of safety, Th& following table- references EPA standards 
for PMjo add PM'^, For epedfk- public huaiih Actions related lt> specific PM concentrations > 
please refer to the Health Comparison Guideline Table af the end of this document 



Particulate Ma iter 


24 Hour 


An n iual Average 


PM ]0 




SO iig/m* 




65 ug/m* 


IS ug/m* 


TSP (tural JiUuptHtU-d partktrtsifo} 


260 ag/nr 1 


7S ug/W 



K is possible that PM from the WTC fire and cntfapRc could have entered homes, 
Atf ditlomitty, settled dust can he re-suspencied iu the air during routine activities, 
Therefore, if yaw biivc dost it* your home (e-g>, on your couch, floors counter fops, etc.) you 
sboiild pay particular attention (o the recommend anions regard mg tracking, clfljmitfg, and 
checking the air-coasdUioauig systeaa Your iudoor cnvircrcimcut might have bees affected 
b>' the WTC fire and collapse even if the windows and doors were closed (smaller pnrlMcsi 
«m enter through very small openings and cracks). Additionally, settled dttsf cjm he 
tracked inside from outdoor s by j>eop£e> pets, and other activities 

The Agency for Toxic Suhs£anf.es and Disease Registry (ATSDR)^ Centers for Disease Control 
and Prevention (CDC), Environmental Protection Agency (EPA), and Occupational Safety and 
Health Administration (OSMA) Eiwironmentai Assessm&nt Workgroup is providing the 
following recommendations to protect against air pollution, reduce exposure, and help people 
make more informed health decisions. 

].. We encourage peopie with respiratory (e.g^ asthma) or heart disease the> elderly, and 
children to limit their exposure to air pollutants in the lowtJr Manhattan area at 
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temporarily relocate to an unaffected a]"ea until environmental sampling can verify an 
adequate level of'ajr quality. 

2, People having symptoms f shortness of breaih, wheeling, difficulty taking a fid! breath, 
painful breathing or persistent cough) , including those who have not b&en previously 
diagnosed with nispEratory or heart disuse, should contort a phyBician. Be ftware that 
OTi^st of symptoms can ap^ar w\ much a& 24 to 48 hours after exposing. 

J, Keep windows closed during hazy days or if dust is on the streets or entrances and/or 
smoke is in the air- 

4. In dusty areas, minimize dust storing thv home by leaving shoes outside or 
implementing a foot washing station for people and peLs prior to entering. 

5- Thoroughly welting dusty and sooty areas prior lu cleanup will reduce !hfc amount of PM 
becoming airborne, Wear the appropriate inspiratory protection dumtg ckan-up 
activities, 

6. Wash plants before moving indoors those that ^ere on baicomes^ outdoor windowed 11 
and roofe. 

7, Replace or clean flirty air filters sxxl set the air- conditioner to re-eirculate if indoor air is 
relatively dust- free. 

8. A regular vacuum cleaner will dean dusty areas, furniture, etnd carpeting btit some of lite 
dust" (ospociaily smaller particles) might re-suspeud. Alternative 3 y f using ei hjgh- 
efffceieney particulate arresting (HEP A) vacuum vrithoul a beater bar ia a very effective 
method to clean and minimize resuspension of duel 

9, Clean rooftop and building air-condition jug systenis before use and assess ductwork J or 
signs of contamination. 

For ftddhiuna) infomiatiwu to protect figamst air- pollution ejnanating train the World Trade 
Center area, please vasii the American Lung Association oi New York Web site at 
h tt p ;/V\v\vav A k usjii sa . org/ n cwy« rk/ . 
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Health Comparison Gui deline Tabic fo r Ambient FM* 



: 24-Hour 
j Levels (ug/m 5 ) 


24-Homr 
Lcvcis (ug/iifi*} 


levels of Health Concern 


Cautionary Statements 


0-15 


0-55 


Good 


None 


>!5-40 


>55-15S 


Moderate 


None 


>40*6S 


>155-255 


Unhealthy for Sensitive 
Croups 


People with respiratory or 
heart disease, ihv eUIfirly ? 
and children, should limit 
prolonged exertion, 




| >6S-150 


^255-355 


ITnbcaUby 

Sensitive group* may 
fcxper tan w more 5 erioii s 
health effects. 


People with respiratory Gr 
heart tf*sease> the elderly 
and children* should avoid 

prolonged esertittit; 
everyone vise should limit 

prolonged excrtl&n. 


>I 50-250 


>355-425 


Very UnhefthJhy 

Everyaoe might 
experience more serious 
heatib effects 


Peopb with respiratory or 
heart dtentte, th* elderly 
and chiMren, should avoid 

an y 011 t door activity ; 
everyone else should avoid 
prolonged gjj&rtfoti* 


>250 


>425 


Hazardous 

The eatire population 
could be affected 


Everyone should avoid any 
outdoor exertion; People 
with respiratory or heail 
disease, the elriei ty aud 
children, should remain 
Indoors. 



* : 15tfveloped from EF.V sAi^Qi^ A Quid*, to Air Qualify add Your Health, EPA^.W^-OU-Ot)^ June 

and EPAGuitltr-Ibi: tbrRfipcutiflg of Daily Air Quality— Air Quality tode* (AQf), EPA-4M/R-0MJG, 3u]y 
1 S>9D (af htIl2>'^* J J^ }■ 

** These cttmpariswil Sevcis are. ^usdtEiieies to make public? hwsiih decisions. Dttf^ird concentrations of Vh\ abem 1 : 
epecifsc gLmfetifltt levels do not nwian that adverse htrulth cffixls wili occitf. 



Appendix F — The Final (October 11, 2001) Agency for Toxic 
Substances and Disease Registry, Centers for Disease Control and 
Prevention, Environmental Protection Agency, and Occupational 
Safety and Health Administration Environmental Assessment 
Workgroup Asbestos Action Levels for World Trade Center 

Response 
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S^NAL tOtftf&W llr 2M\} AfltrMy for TujiLc Subsists and DIkiuc Rt^tfirj, Ccnitrs For ttLttnu Control arid E^ewjttiflii, EflYcrfntitif cicri f nrtcullon A^itc^ OHUftftotiAL Srtfrty rind HraJth AdmMf[r4(cM 

fttvtra-Eiwtnfat Asscwmctrt V^rkftrDup- A*J>e*tr?g Action JUveta for WimM Traits Cwtrr Kupnnse 

IHHWHWI1WHHKV"KH"H" H h 1 1 ■[ r.-i-i-i 

CummenLt 



I , ■!■! l!Lli I , L'. L'i! I il L L 1 1-! L^'iJ L'J LVJ A! L L'-VliULTTCUKUi: ftlil 



Aciinn. V-cvcl & An&l-ysi'R Method 



1 NYC jUtelc^tiund* PCMfl'CMit' ttx 
{Set ronmritca 2 anri ."^) 



7fl slrittrurtsfcu;^ 'i liM 



0.IJL -0.1 Sue PCM/Pa^ 



G-CnCral. Puhlit'Sl-ccnnimfinclaliQii!; 1 



1 n*.™ 



No rcHlricfinn on access l£ anv flfCU- 



Ma TcsirkEicu on a^ASS tti £1rW1£ and public/ 
comflWh'.iSil hujJflft^-.flOrllinuc & monitor 
F.valujlc <o dclem^ if bi^-nirm su;e5& is 
3JL.T7cpr.nklc:; cvahHiic iTcndx over inoiUMs. 
PiS&ntiFy wurcc 

nnck^ound 



]J ^ Ihnn 10 s/nini\ no rw1?icti(ins fen Jif^cfis fti 
building 

ir> 70 s'mm' ? Ttaamplq r.o con (Tmi -Aind anftl^e 
fidd bbulks; 1rtke nc^on tn idcnlify source nnd 
ix:dM-cc lcvds Co < '7ft a/mm 1 



CdLriiS-uC [0 monitor; r-unxitLcr (he neud Tor 

If airlcvclj an* consis[fii[|y ^[wc^n fj.rji to 
0. 1 F/cc, evaluate ch* ntfiil for ad via tains > Uw 
used to HniiiinMUMis, mm ifcc need for chifit 



Evaluate the n«id trj m^lvii:l ftoiieMil pubJifl 

Coii1\tiuc lo mnnin^; c[ins^cr H:t need ftir 
nditttiDnal sampling sires. 



hw^ i n-m iiiiiii w iiiiiiii Lnyvu BH 



SitppOrlinfl lufonyfltifin' 



AIlEEtAjflandaitH (4$ CFft 

ATSUR 
TtiKtiokigknl Frc;1ilc for 
AHbusLfis; 05T1A2YCPR 
WM-LlQl 



AHE?.EtA jran<Jar(lff 
TO): A13DK 

AnbeKtosi rftkSi OS L EA 2^ 



A HERA Ktm^sLTiii {4U CE : R 
7fxl) 

NYC CteniMW. siaiirfnjJ for 
"n i l i 1 1 J i n : .□; s 



Louise liwiutfUt 1/10 
E'E:2./REi]JTl,V; AESER.A 
standards W C?5^ J ^^>- 
ATiTSWroiieolQiiii^l 
i^nifile J'&r Aghcstns" [EtlSi 



UnnrAtipLihlc -i;aiMar risk 

CKpoHorc; AJ2EEIA 
sian\.ia.vds CR '?^)\ 
ATSDR T-iiti^olo^icEl 
Picnic For Asl>esws; iR]S; 

os ha 2gaR mt\ i o =i 



J^TiiKiiBlion r/.oal in loaeliiis-t la^t^op-oynd 

AH ERA lindane* Fnr SL=hi?nlp ?eq^i!nH LMl -Mlm ^thooli art 

rerincdiai&iL far Dsiiufttw, cht ^id^wr jji' icivcls ui'asbcstus 

nhtjnld be sii^li^lT 1£ o^rttoor niT levels. 

Lowest amnM^k: curler risk 



No sigmfi him ranter- nzk f^rihon-Mi'm o^.onancy dur 
rtsi^ntial n^d ^difM;| unj^dii^,S- 

AHEEtA j^uLrMec F(?r Khool? ^qintcs thn? ^hc?, Kthnnli a;t 
renTrSdialsd for asbtttufi, the mdoor ai r levels ni asbi$<fW sJk^ild 
be rjiMiilar 1o ^>crs| 0u1cit>Or flir Ifiv^is 



AHKRA storkiflrtfs ^ioSy Oi^ly 10- K-hnols, and hy NYC ondinaiKt 
to ^iWblCf. 

Melhon" ^nsrifvirj 1 ^nd o:antiYig ntkH .fhnulci fdMow Af^"ic?itlit; A 
^ Ht-lc I ) ir? AHf-KA ^0 CE^ method scri^iiivitv br^nJ ^n 
niirmfec? rtf £ii"3s an^ly^ed ifld aij sample wlunir- and nuist he 
mimtninci] a1 Ci.QO^ tj'cc. 



LDTiE-1cnn cxp^nrcs mj£ht incrciise cflncei'Ti^k i?l Ihc 0fliic-T&l 

Cjniike i«[!tI[cte, 13ic ^ncral jio^olalinn, v-'hieh i^^Judw t^ild^'Cn 
and sensitive i^scins, do« not r-K.tive t!t|>osLir>i rrr^rMtOring anL 1 
(Sot^ ])firiit?r)aLT- in annual licftllVi screening 



^tJitrijl iJublvc sllOuld noibc cunoscd to levels aoa^ei'.lt^ ^Fadvtm heahS: 
4dfe-;ifl upon lofts-UtrltiWtpftsiJTc. 
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Action Le^oA? {Act) fof Wfjektra Involved im 


Disaster RcspcKMC ontf RrctsviT}' Wfjrk&u 
(f'oWfjw Applicable OR HA ftcafiilsi'.^s) 




QlTiijrontA 


1 ' 


• ftcypiriilurj piulei.1 io?i lKjuhivt 1m workers, 
bri-vdO On an fl-hfluT limi wrighltid average 
(TWAjofeKpwiuTeo-rO.l KM. Lunger shift 
VfOrfc, ItiWj O-TiKpoHuTc 


?(=L. 


Vy.kic D.l ffcc n on ite l?asis of nn fl-hour (imu-wieijikHid average, is ihc : 
Orcujrati onal Suruiy a>uJ IT« Ith Mmm ijttolion '-s j:e mrifisibls 
cuiKwure; livort foi asbEs(os n as jjwciflfld n\ flus OSE^A Consmieciuir 
lnduatry ftfljjul*tton for Ashestos, Ci^ > ( J2ti.l JOI . 


1.0 PCM only 


* The h-am-muiti a Itautth Ic Icvc I Jctf woi-tars 
nv^najcLl qvct 3D- minute pmod (DSHA stat- 

- ?£'E requited abw« f.O to K-K 


STI5L, 


Value 1 .0 J/cc, nwflmrttl iwnr a jfO-mi'iwfis period, is dw Occupational 
Safety and Hcuhh AdminbrtiiiTiQi^s (0$HA} phnrL-ccnu txpopurc hniit fof 
asbwtOfl, specified in tfieO^KA C'cTTwrrotLicTTi Industry HcgulinricHi lew 
Aihaitas, 39 f'FTl L93(j.nQl. 


i-. Citm-ial p-jhh'c includes atLulte ewkJ Dhildr^n rwrdircrtly iinralvyd in daaT^ncy rcspanss Mid itcauMy RctiwtiH. 2. OiiciminnL* nntf Srifomialion rtin-r wtttconMtlcnMr m stflir^lhft hclicvn level - 3. Rackoinund ln^U for NYC" Dra 
Ptil3£ )!\UtbPT\\T.&.Y J. K.M c^Mivq ln-nhj (KJjtfe} ion dclrtrmiriEiS uflm£ H'lM irdijrtiS inilCiUJirtinjf fifrfrS > rn 4fazflft[f r Srtd :> fi jjiji in lungdl. ft-Mt shtolild be (liiltrrninfifl U$faftCftlitfiLlGlll jnedtods Id fjrtjvidti tLini^iflmUfi 
LLinHMiraiitfnr. [f \KM is tKcofrdcd, iviigbr rc-oadl to dtiteinmi? PCMg Li^i-n^. TTiTvE. Uig profcssi^H-l judgPiart <u dntcroMT>r. [\ Pt;Mc is nrwltd.!^ <jv,i|u;iiinfl tl^ ircqiunrjr anil nnigphniLe u?gKLc«ra.iiu?, .lijpe nfa^Ei^F 1 ^ area 
invrjh^ci, nrtri [iViidl \t\ 
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Appendix G — World Trade Center Health Effects 
Screening Criteria for Ambient Air 
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World Trade Center Health Effects Screening Criteria 

for Ambient Air 



Ejclmnsive air quality monitoring data hav<? b««n collected at and around the World Trade Center 
(WTC) site since 9/11/01. Table I (Screening Criteria) is intended to provide screening valuers 
for data evaluation. The list of contaminants in Table I represents those chemical & thai, because 
of their fre^encv/magniuadta of detection, and intrinsic toxicity, pose the greatest potential 
hazard from exposure. Two populations were identified for assessment: response/demolition 
(i,-^ WTC site) workers; and residents living in lower Manhattan Battery Park City, 
Tribes and ether residential locations closy to Ground Zilto), Included in the rraidraf category 
are all other workers iocated in lowest' Manltattan with the exception of WTC site workers. 

The following paradigm was employed to develop screening values. For each of the two 
identified receptor population (i.e., site workers and residents), existing staiaiiards were utilised 
where appropriate, Occupational standards (i.e-, OSHA PELs) were used for all site workers 
conducting responsa^demolilson activities covered by OSFfA. Monitoring dflia obtained from 
demolition areas were compared to OSHA PELs. (For example, the OSHA PEL of 1 pprn for 
benzene was used to evaluate benzene air samples taken directly from within ihe piume on the 
debris pile). Environmental standards (e.g., NAAQS, AHERA) were utilized to evaluate 
mtomforiflg data ob lain fed fi'oiw the site perimeter and beyond whore residents or non-AC ssle 
workers rni ghi be exposed. For example, lead air-monitoring data obtained from perimeter 
statious ouiside of the immediate work ione were evaluated against the NAAQS of 1-5 ug/m3, 

In cases where appropriate standards do not exist, risk- based screening criteria Fiavy been 
developed for residential (including the non-WTO site workers) reccptoi'K, {hi the absence of 
OSHA standards., it is beyond the scope of EF A\* mission to develop ^occupational" screening 
values.} The risk assessment paradigm ffetaEled in EISA's lL Hazfiid Evaluation Handbook: A 
Guide to Removal Actions" (HEH) was employed for this initiative (except wheru otherwise 
notod in (he table footnotes). That is, for carcinogenic compounds excess lifetime cancer risk was 
set at B-04 (i »iti» 1 0,000) a^d for noncarcuno genie compounds the hazard quotient (chronic daily 
^jtitajke/RfC) was s^:l at 10. The residential exposure scenario in the HEH was modified for 
carcinogens from the default of 30 years (upper-bound estimate for residency .in one dwelling) fo 
1 year (io reflecl an upper-bound estireiaie for the length of time a resident might h$ potentially 
exposed lo AC-re Sated contaminants). For carcinogenic substances, in cases where the screening 
value based on a non cancer eiidpohi!. is more stringent, screening values for both cancer and 
noftcanccr ^idjxiints are presented. Screening levels reflect the most curreni toxicity criteria 
(sJope factors and RtCs) on EPA's Integrated Risk Information System (IRIS). 

NOTE: Individual sampling results that exceed screening values should not be interpreted io 
represent the occurrence of as'JL adverse health effect. Rather such information indicates the need 
for o&refiil monitoring and the assessment of longer-term data trends for evaluation against 
appropriate health criteria. That is, many of the screening levels have been d eve?] oped to account 
for (MHitinuous 1-year average exposure durations. Because these screening levels assume 
continuous exposure for an extended duration, the average of the irsfras tired concentrations is 
mora appropriate for evaluating risk Chan an individual measurement. Con&^tien!ly, 
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miscellaneous individual values above the screening level might not necessarily be indicative: of 
potest i&l fDr concern. 



Table- 1- Wodti Trade Center Screen m g Criteria 


Contanini an t 


Site Worker m 








Asbestos w 


OA f/cc (PCM) 
5 ug/na3 


70 8/raro2 (TEM) 
0.2 ug/m3 CT 


Cadmium 


Chromium w 


100 ug/m3 
50-ug/m3 


0,45 «>s/ttjuit (SJ 


Ltsad 


1 .5 ug/m3 P) 


SuJfyjr Dioxide 


5 ppm 


0.1 4 ppm 1 ?' 


Particulates 


1 5,000 ugAn3 




Total 


NA 


ftespirabfe 


5,000 Hg/m3 


NA 




NA 


65 ugfotf f?) 




NA 


ISO ug/3 C7,BT 


Semi -Volatilej; 




Dicwiii/ftirane (TEQ) 


NA 


O.K&ng'ort w 


PCBa 


1,000 ugfari 


0.73 ugtari w 
9 ug/m3 <J) 

fiug/m:*'*' 1 "" 


PAHb (I6> 


NA 






Acetone 


1,000 ppm 


1.5 ppm®* 


Bftnzaid&byde 
Benzene 


NA. 
1 ppm 


860 ppm 

0.02 ppm w 
0.21 ppm (5) 

NA 


Beuzonitrtle 


NA 
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Table L Worid Trade Center Str ceding Criteria j 


CuntsLmmHiit 


Site Worker (1) 


Resident (3) 


I t 3 Butadiene 


1 ppm 

, ...... . 


0,01 ppm^ 1 ^ 


Chloromethdirse 


] 00 ppm 


0.4 ppm^ 


1 ,4 Dioxatie 


100 ppm 


03 ppm fS> 


Ethajnol 


1,000 ppm 






100 ppm 


2.5 ppm (&) 


FV&Ott 22 


1,000 ppm (14> 


1 40 ppm 


Propylene 


LEL (n) 


Simple asphyxiate 


Styrftne 


100 ppm 


2.3 ppm t6> 


: aJpha mcihylstyi-ene 


1 00 ppm 


0J ppm m 


Tefrajbydrofuran 


200 ppm 


0.9 ppm ^ 


Toluene 


200 ppm 


1.1 ppm w 


Xylenes 


lOOppm 


I ppm (U) 








Acetaldehyde 


200 ppm 


,05 ppm t(i) 


Formaldehyde 


0.75 ppm 


0.04ppx» flS!) j 


Acrolein 


, 1 ppm 


0,0001 ppm ^ ] 



Units 

f/cc fibers (>5 u m length) per «ibic centimeter of air 

S/mm2 =- stuic-iures (>,5 length) per squEtre miliimeter of filler paper 

ppm parts per million in air 

ug/m3 ~ micrograms of contaminant per cubic mtfter of air 
ng/m3 ~ sinograms of contaminant per cubic mote of air 
NA- not applicable 
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Footnotes 



h "Site Workers" refers to all workers involved in the response/demolition of the World Trade 
Center. Listed values are OSHA PELs (TWA) unless otherwise noted. 

2. "Residents" refers to people living in the vicinity of the World Trade Center as well as all 
other potentially exposed workers not involved in the response/demolition 

3. Resident screening value is based on AHERA methodology that uses TEM, and because of its 
basis in "background" (vs. a risk basis) includes all asbestos fibers greater than 0,5 microns in 
length. Worker values are based on PCM (which doesn't distinguish asbestos from other fibers) 
or, for results above the screening value, TEM to derive a PCM equivalence that includes all 
asbestos fibers greater than 5 microns in length. 

4. Screening values for chromium were based on the most toxic form (hexavalent) 

5. EPA — HEH (carcinogen) > 1 year of continuous exposure equating to an excess lifetime 
cancer risk of 1 -in- 10,000 

6. EPA— HEH (noncarcinogen) > Hazard Quotient (HQ) = 10 

7. National Ambient Air Quality Standard (NAAQS) 

- Lead is a 3-month average 

- PM2.5 is a 24-hour average 

- Sulfur dioxide is a 24-hour average primary standard 

8. Air Quality Index 

9. Noncancer effects are based on CAL-EPA toxicity studies. 

10. ACGIH TLV 

1 1 . ATSDR Inhalation MRL x 1 

12. ATSDR acute MRL 

13. Lower Explosive Limit (2 - 1 1%) 

14. NIOSH 

15. Proposed RfC — HEH (noncarcinogen) > hazard quotient (HQ) = 10 

16. Based on benzo(a)pyrene toxicity equivalency factor (TEF) 

17. EPA NCEA provisional inhalation slope factor (3.1 E 00 mg/kg/day *) 
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